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(71) Wc, Joseph Vogelb AG, of 
Nedcarauer Strasse 168 — ^228, 68 Mannheim 
1, Germany, a German Company, do hereby 
declare the invention for which we pray 

5 that a patent may be granted to us and 
the method by which it is to be performed, 
to be pardcularly described in and by the 
following statement: — 

THE INVENTION relates to a lubricating 

10 mechanism in particular for the stnike-syn- 
chronized lubrication of piston engines in 
whidi the intermittently-supplied lubricant is 
discharged to the lubricating point through 
a spring-loaded outlet valve placed in the 

15 vidnity of the lubricating point which valve 
is intermittendy opened by the lubricant pres- 
sure and dosed by the valve spring force. 

In known, stroke-synchronized ltd>ricating 
installations for internal combustion engines 

20 in which the lubricant feed is synchronized 
with the motion of the engine piston, the 
spring loaded outlet valve is seated in the 
engine cylinder wall so that die lubricant 
issuing at that point can be injeaed by the 

25 shortest pth direcdy on to the piston skirt. 
The action of such a stroke synchronized 
lubricating arrangement has hldierto been 
controlled by regulating the passage of the 
oil through the lubricating pipe from the pump 

30 to the outlet. This form of control, however, 
gives no assurance that the requisite quan- 
tity of oil is in fact supplied to the engine 
piston skirt For instance, the hilnicatn^ pipe 
could be leaky or by jamming or stid±ig <d 

35 the outlet valve, the elastic expansion of tibe 
lubricating pipe could simulate a non-existent 
oil feed volume. 

The present invention consequendy has the 
objea of eliminating these difficuldes and so 

40 arranging the lubricating system that without 
the expenditure of considerable additional 
structural means absolutdy reliable r^oktion 
of the lubricant supply is aisured. 
This object is attained in accordance with 

45 the present inventicm by the provision of a 
pulse-emitting dectrical sensing element con- 
trolled by the outlet valve spindle associated 



with evaluating means releasing a warning 
signal should the emission of the said control 
pulses be interrupted. 50 

The lubrirant-feed controlling arrangement, 
in part provided by the outlet valve spindle 
itsdf, ensures that a warning signal is alwa3rs 
emitted wlien lubricant fails to be sprayed 
from the outiet valve on to the piston skirt. 55 
The lubricant feed is thus, directly controlled 
at the actual lubricatuig point 

A further object of the invention is an 
arrangement of the seusing means in such a 
maimer that the free mobility of the outlet 60 
valve spindle remains unhindered by any 
mechanical or like transmitting means. As a 
further devdopment of the invention it is 
consequently povided for a piezo-electric de- 
ment to be interposed in series with the 65 
valve spring of the outlet valve and suitably 
between the said valve spring and the valve 
casing, which responds to variations in the 
valve-spring force by transmitting dectrical 
pulse trains to the evaluating dement 70 

Such provision of a piezo-electric regulat- 
ing element eliminates all mechanical wear, 
since the said piezo-dectric element responds 
only to the varying pressures on its surface, 
by whidi an electrical potential is controllably 75 
released. Apart from this, such a piezo-ceramic 
dement has a practically unlimited service 
life and can easily be accommodated in any 
suitable place. 

It is farther proposed to arrange at least BO 
a preamplifier stage of the evaluating arrange- 
ment m direct proximity to the piezo-electric 
element. The pulses thus pieamplified can no 
longer be influenced by any disturbmg factor 
before reaching the evaluating arrangement. 85 

The invention wiE now be described with 
reference to the exemplary forms of embodi- 
ment represented in die accompanying draw- 
ing, wherein: — 

Hgure 1 shows an engine q^der in partial 90 
section with stroke-synchronized lubricating 
arrangement fitted thoeon; 

Figure 2 shows an oudet valve for the 
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lubricant in longitudinal section on a larger 

scale:; and . ^ j. - 

Figure 3 shows an altemauve embodiment 
of such a lubricant valve in longitudinal sec- 

5 tion. . , , , . . 

The stroke - synchromzcd lubncatmg 

■ arrangement represented in Figu te 1 ann- 
prises a- lubricating pump 1 delivering the 
lubricating oil through the feed pipe 2 to 

10 the outltt valve 3 from which it is directly 
sprayed on to the skirt 4 of the piston 
5 in the engine cylinder 6. In order to 

■ ensure that the lubricating oil is deliverai 
from the outlet valve 3 as far as possible 

15 direcdy at the lubricating point, the mgme 
cylindcr-wall is driUed with a number of 
holes 7 uniformly spaced along P^^P^ 
into which the valves 3 are screwed flush. The 
lubricating pump 1 runs inteimiuaitiy mao^ 

20 a manner diat the lubricating oil is ddivcr^ 
to the oudet valve or valves 3 dunng cadi 
piston stroke at die instant when die yston 
rings of the.piston 5 are passing m front of 
dK drilled holes 7. The pump ^!™8^8 of 

25 die hibricaring pump 1 thus wo* with tlie 
same timing as the piston 5, bemg 
attained in a manner sodi diat the pump 
plunger 8 is driven off a camshaft 9 rammg 
synchronously wfth the cngme crankshaft Xbe 

30 lubricating oil is fed to the pump plunger 8 
ten die Inbricating-ofl tank 10. 

As shown in I^gure 2, die valve 3 has a 
valve spindle 11 which is pressed by tte 
spring filgainst the valve sea^g Ifj^ suA 

35 a nmner diat the nozzle-shaped oudet or^ 
14 for the lubricant is diereby dosed. Tt^ 
lubricant issuing from the lul^icatrngHOil feed 
pipe 2 passes dirou^ the dnlkd hole 15 
l£ die d^ber (casing) 16 of die valve 

40 3 and there acts on die annular face 17 ot 
die said valve-spmdle 11 in such a mamcr 
diat the latter is lifted off the;^^^ 
13 against die force of die ((valve) sprmg 
IZ This causes the lubricant to be sprayed 

45 outof dievalve3diroughthenrale-shapcd 
oudet aperture 14 on to the sWn 4 of the 
mston 5. As soon as die picture pulse of 
Se artermittendy-running lutecamig ofl 
pomp 1 is interrupted, the vahe^spindle 11 

50 B returned into its dosed posmon by the 
action of die valve spring 12>^'wfatteby the 
oudet aperture 14 is again dosed. This opea- 
. inff fof the valve) and spraymg of die lubn- 
ait, acmated by die lubricating o£ pressijre 

-55 and ensuing dosing dicrcof by die foroerfi^ 

- valve spring 12 is repeated at eadi strote 
of the (engine) piston 5. 

To aUow the lubricant feed to be con- 
troUably regulated directly at die luteatt^ 

.60 poin^ die invention provides for an deem 
Rising dement 18 fitted m dK valve 3 v^hidi 
responds to die motions of tte valve spmdle 
11 and transmits correspondmg pulses to 
an evaluating element 19 connected m sencs 

65 dierewidi. The sensing element compnses a 



piezo-dcctric element suitably of sintered 
ceramic, fitted between the valve spnng 12 
and the valve body wall 20. This piezo-de- 
ment generates an electrical pulse wteKver 
die pressure acting on die surface 21 chang^. 7U 
This pressure change takes place when die 
valve spindle 11 is raised by die lubncant 
against the force of the valve spnng 12 
from die valve seating 13 and die hibricmt 
is sprayed out; since die valve spnng 12. 75 
is thereby compressed and die increased valve" 
pressure thereby generates an dectric pulse 
in die piczo-dcment 18. The evaluating de- 
ryt^t 19 is connected widi the piezo-decttic 
element 18 through die conduaor lead 22, w 
entering die valve body fcom tte outside and 
die funher conductor lead 23. On cessation 
of the electric pulses, the warning dement 
24 of die evaluating unit 19 emits a si^ 
indicating cessation of die motion of 4e 85 
valve stem and thereby of die lubricant feed. 
The control unit is set in action by die 
switdi 25. The preamplifier 26 of tiie evaluat- 
ing unit 19 is direcdy fitted in die valve body 
Six immediate proximity to die piczo-demcnt vu 
18, so diat disturbing influences are exdudcd. 

In the valve embodiment according to 
Figure 3, die valve spindle 11 opens in ttc 
opposite direction, Le. hjf moving outwards, 
far which a suitably-modified arrangeme^ of 95 
the piezo-dement 18 inside the valve body 
3 is required. In this form of the valves die 
lubricant pressure acts on die conical face 
27 cf tiie valve spindle 11, whereby die latter 
is opened in die outflow direction against die 100 
prearae of the spring 12, The piMo-elecmc 
clement 18 is in this case in die fmm of a 
ring dirough which die stem of die valve 
sBuidle 11 presses. It bears on the outlet 
Serf die valve against tiie end face 28 of 105 
d£ vahc body and on die op^site side 
against the spring plate of die valve spnng 
12. Here too, the varying vdve-spnng pres- 
sure is transmitted in the fonn of dectnc 
pulses over the conduaor 23 and 22 to die 110 
evaluating unit 19. 

WHAT WE CLAIM IS:— . 

1 A lubricating mechanism wherem mt»- 
mittendy-fed lubricant is deUvered to a luta- 
eating point by a spring-loaded oudet valve 115 
fitted in laoximity to tiw said hibncadg 
pomt and which is imcnnittendy opened 
the pressure of die lubricant and dosed by the 
vdve-spring force and wherein deaiKd^^^^ 
ing means emitting pulses controlled by the 12U 
motions of the oudet valve spindle are assoa- 
ated widi cvataadng means releasing a warn- 
ing signal on interruption or cessation of the 
said pulses. ^ . , . 

2. A lubricating mechanisun as claimed m 125 
clnfm 1, wherein the sensing means oompnse 
a piezo-dectiic dement which is fitted m 
tiie oudet valve m series widi die valve spring 
between die valve spring and tiie mvt body. 
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and which transmits electric pulses to the said 
evaluating means according to the variation in 
the valve spring pressure. 

3. A lubricating mechanism as claimed 
in claim 2, wherein a preamplifier of the 
evaluating means is fitted in direct proximity 
to the piezo-electric element. 

4. A lubricating mechanism as claimed in 
claims 2 or 3, wherein the piezo>element is a 
sintered ceramic element. 

5. A lubricating mechanism as claimed in 



any one of daims 1 to 4, in combination 
with a piston engine for the stroke-sjnichxon- 
ized lubrication thereof. 

6. A lubricating mrrhanfsm substantially as 
herein described with reference to the accom- 
panying drawings. 
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